SYNOPSIS OF THE FAMILY ASTARTID.E, WITIH A REVIEW
OF THE AMERICAN SPECIES.

By Wirriay ITeatey Darr.

Lonorary Curator, Dirision of Mollusl:s.

The group of bivalve shells which composes this family is of ancient
origin, the Crassatellitida having diverged from it in the later Meso-
zoic and taken definite form in the Eocene.  The chief characteristic
by which the two families are discriminated is found in the ligament.
which in Astartide is external as well ax the vesilium, while in the
Crassatellitidee this organ is separated from the resilium, the latter.
except in Zpiphyla. being deeply immersed.  1n Zr/phyla the process
has only begun. but the other charaeteristics of the shell are so close
to Crassinelle that the two must obviously he associated in the same
family. In Lirodiscns of the dAsturti/da the resilium is separated from
the ligament, but still remains external. while the other characters link
it to Astarte in a way analogous to those which bind /Z5/pkylu to the
Crassinellas: so each family has an exceptional and peripheral group.

Concentric sculpture, dense periostracum. absence of bright color
pattern, and a hinge formula of, in its fullest development, the fol-
lowing clements %5(1)'1;1%(1)(1'(1)(1)) are characteristic of this family., as is
its preference for cold waters, the tropical species keeping chiefly in
the cold abysses or heing dwarfed in size.  The passatcllitida, on the
other hand, are prevalent in the Tropies and unknown in the cold seas.

I have not found more than three cardinals in either valve, and there
are usually several nearly obsolete.  The lateruls are formed by an
extension of the valve margin, which fits into a groove or xocket in
the opposite valve. These are usunally alternated, one lateral and one
socket to each valve. The middle cardinals are usually well developed
and sometimes bifid, the anterior right and posterior left cardinals
always (and the posterior right cardinal often) more or less obsolete,
The sides of the eardinal teeth are frequently vertieally striated. as in
Crassatellites, especially in the fossil species.
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No .starte has radial ribbing, but many develop in the adult state
crenulations on the inner margin of the valves. Some species are
crenulate only when fully adult, others develop erenation at resting
stages, others are always without them. The teeth of the hinge are
frequently reversed as regards the valves.  The laterals vary extremely
in the fullness of their development, and the outline of the valves is
also often very variable, most of the trigonal species having also
clongated or oblique varieties.  The conditions in the boreal seas,
where these animals chiefly abound, seemi to make for profusion in
individuals and paucity of species, a state of things obviously favor-
able to individual yariation.

The dullness of color characterizing the shells of this group is to
some extent made up for by the bright colors of the soft parts which
are usually yellow, orange, or vermilion.  The anal siphon is short,
complete, plain-edged and valvular.  The branchial siphon is formed
by apposition of the ciliate border of the free mantle edges. The
foot is subgnadrate, the gills small. reticulate, and free.  Fhe eges arve
vipe in April in the latitude of Long Island Sound, and are dis-
charged into the water for fertilization. The animals live partly
immersed in mud or sand and form a large part of the food supply of
the walrns and many fishes.  The variability previously alluded to
has made the identification of species difficult and their synonymy
almost hopeless.

Drv. Jeflreys, who published much about the northern fauna. unfor-
tunately was disposed to lump together rather than discriminate, not
having the large series necessary for elucidating our American spe-
cies.  Sowerhy'smonographs of this group are very unsatisfactory and
imperfect, covering less than half the known forms.  The most sue-
cessful attempt at a review of the species is that of Mr. Edgar A.
Smith, of the British Museunm, in 1881, in the Journal of Conchology.

I have found in reviewing our American species that a more narrow
specific limitation removes some of the difliculties surrounding the
subject.  While assenting to many of the views heretofore expressed
by naturalists, and disavowing any claim of finality for the decisions
arrived at. I have endeavored to discriminate the recognizable Amer-
ican forms whether these be regarded as species or not. By adopting
names for them we at least have the satisfaction of knowing what we
niean when we employ a nume, which is impossible under the system,
or want of systen, of Dr. Jeffrey=. For the same reason 1 have heen
unable to avail myself of much work, systematic and distributional,
which is in print, since it is impossible to know which of several forms
ix intended in ngiven ease where a name covering a number of types
has been used. The distribution mentioned in my list herewith is
taken fromactual specimens and only exceptionally from the litera-
ture.  The collection of Astartes from the boreal regions of the New
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World in the National Muscum is exceptionally large, a fact upon
which the possibility of a veview of the species is dependent,  1u g
geieral way the species common to hoth hemispheres belong to the
cirecumpolar fanna; extremely few if any of the more southern species
are conmon to Europe and America.  In a general way each fauna
has a set of species in which a given type is represented, bt the repre-
sentatives of the type when compared are found to he siniilar rather
than specifically identical.  Thus, the Ewropean 1. suleitia, compressu,
and {uerassata do not in my opinion oceur at all in America, though
the Atlantic and Pacific faunas have analogues which arve probably due
to filling a particular similar niche in the enviromment rather than to
any close connection with the types of Kurope referred to.

The distinctions upon which the subordinate groups of _lstastidi
are founded are chiefly the greater or less development of the hinge-
teeth and modifications of external sculpture.  Ax the type of the
hinge formula does not change hut merely submits to certain dedue-
tions from its possible total, it will be inferred that the subgencra or
sections are not very widely separated.

The genus Goodalliopsis Munier-Chalmas and De Raincourt., 1563,
is a synonym of Adllia.  Dlesiustarte Fischer, 1587, which has alzo
heen referrved to this family, may perhaps be more suitably placed in
the Cyrenide, if not o nepionie shell.  Preeconia Stoliezka, 1571, and
Luchytyprs Munier-Chalmas, 1887, I have not heen able to examine:
both ave fossils.  Zwrisicllo Cossmann, 1857, from the tigures, may be
a memher of this family and related to Microstagon. 1t is trom the
French Eocene.  Paleozoie forms referred to ssturte are dubiously
pertinent.

SUBDIVISIONS OF THE FAMILY.

Genus LIRODISCUS Conrad, 1869.

Shell solid, inequilateral, equivalve. the nepionic valves flat, usually
concentrically ridged. the later portion of the disk more convex: liga-
ment normal, external; residitun separate, situated hetween the heaks.
external, but with its base encroaching on the nmhonal ends of the
cardinals; dental formula %;1)(1”1’(1)(1){)‘1'(1’ the left anterior lateral often
indistinet; inner margins erenate: adductor scars rounded with elevated
margins.

Type dsturte tellinoides Conrad, Claibornian Locene.  This genus
appears in the lowest Eocene and continnes to be vepresented until the
Jacksonian.

Genus ASTARTE Sowerby, 1816.

Svnonvms: Zridonte Schumacher, 1817 Crassina Lamarek, 18181
Triodonta Agassiz, 1847: Nicunia Leach, 18193 Gonidiu Stoliczka,
1871; Crassinelle Bayle. 1879, not Guppy, 1874: Neocrassinu Fixcher,
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IS8T (lrotrianiu S])(\_\"(\r 1860: Digitaria S, V. Wood, 1853; Woudia
Deshayes, [S6G0: L2ictocyua Dall, 1872: Rlicctor ‘ue N on A].llt(‘n\ 1874;
(oodallio 'Turtong 18225 MWactrina Brown. 1827 Hicrostagon Coss-
mann. 1896; Crendnargo Crossmann, 1903,

Liganent enfolding the vesilium, both external, on narrow nymphs.
L0.101010.1
R1.010101.0°
and two left anterior cardinals strong, the others obsolete: valves with
convex umbones, subequilateral, the inner margins erenate when fully
developed.  Type. Lstarte sulcata (Da Costa).

Section 7r/donta Schumacher.  Like Jlstarte, It the inner margins
always smooth.  Type, 77 borcalis Sehumacher, 1817,

¢ Section Neoerassina Fischer.  Like Llstarte, but the umbones

Section cdstarte s. s, Dental formula the middle right

nearly terminal in front.  Type, .l obliguae Deshaves.  Bajocien
Oolite.

Section Rectocyma Dall. Small. like cAstarte, but the valves with
irregular hifid or hroken sculpture; inner margins not crenate.  Type,
A /\‘//I//'lllll/fr" (Baird).

Section Ashtarotha Dall, 1903, Umbones concentrically sculptured
:m(l conspicuously flattened: disk smoother outside of the flattened
area: otherwise like Llsturte. Tvpe. (Asturte undulata Say, Miocene.
A bipartita Sowerby, 1829, appears to helong here.

Section (Fonilio Stoliczka.  Small, lentiform, hinge as in Asturte;
disk with divarieate ribbing centrally. Tvpe, Lacina bipartiia Phil-
ippi, 1839 (=_ilsturte bipartite Stoliczka, (8371, not of Sowerby; =
Astarte calliglypta Dall. 1903). :

Section Nigitario S. V. Wood.  Valves rotund. shell small. lenti-
form. hinge as in Gouiléa, having the larger cardinals hifid: surface
obliquely, arcuately suleate, the sulei ¢rooving more or less the inner
margin tangentially; Woodie Deshayes is synonymous.  Type, Zellinu
digitaria Linnwus.

Section Crendniargo Cossmann.  Shell like Digitariu, but the sur-
face smooth: the tangential xuleations of the inner margin are, how-
ever, retained as in Zransennclla; hinge as in Digltaria. Type,
. inevquicrenata Cossman, Parisian Eocene.

Subgenus Groodallia Turton.  Shell small. smooth, the hinge teeth
reduced by the absence of the anterior or posterior right cardinal or
both of them: inner margins crenate at resting stages only: dental
formula =Ll Tvpe. Mactra tri laris Montae Mactri

T piotoo  bvpe. Mactra triangalaris Montagu.  Mactrina
Brown is synonymous.

Section  Microstagon Cossmann.  Like Goodallia, but the hinge
usually with one or hoth laterals obsolete and a small (usually ante-
rior) right cardinal present, which is not found in Goodullia proper.
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1..1010. L..1010.1
Formuly, Ri0101, (herommalense) or R.otof0 (peraitidum). Type,
Goodallia herowralensis Deshayes.  Eocene of Paris.

In considering the distribution of the species the following tuble
may aid in grasping its chief features. The East Amnerican fanna
here is that south of Greenland. the VWt Amervican that south of

1 S M3 H 3 . Vel 3 . ‘1 . 8 \J . .
Bering Strait. The Arctic fauna includes those north of those lmits,
an asterisk denoting that the species ix confined fo the Hmits of its
fauna as above defined,

ARCTIC AMERICAN FAUNA.

A undada. T. rverpicosi.

AL subguilatera. T. elliptica.

Ao erenata. T. acnticostata *
A, polaris. T. globosa.*

T. arctica. T. pudehella.*
T. borealis. T. banksii.*

T. fabula. 1. striata.

T. benuettii. T. soror.

WEST AMERICAN.,  EAST AMERICAN,

AL polavis.t Ao snbaequilatera.t
T. rollandi.* AL castanea®

1. aretica. + . tidata.

T. borealis.t A evenata.t

T. aluslkensis.* Ao sinithii *

T. compucta.™ AL globula.*

T. fabula.t AL e *

1. bennettii. t AL Hogona *

T. vernicosa.t 1. bovealis.

. esquimalti * T. elliptica.q

T. quadrans.*
T, striata.t

T. .\'m'm'.'i

ANTARCTIC FAUNA.
Astarte longivostra.

From this it will be observed that the typical Astartes, which are
ather abundant on the shores of Europe, compared with the Tri-
dontax, ave in the majority on the Eastern coust, but in the Aretic they
form a much smaller proportion. and only one reaches the West
American fauna. R/ctocyma is confined to the latter.  In this hemi-
sphere the Arctic fauna has 4 peculiar species. Eastern \inerica 6.
and Western Ameriea only 4. Only one species, .1 (7ridonti)
borealis, is common to all three of the northern faunas.  1f we elim-
inate from the east and west faunas those really arctic species which
invade them from the north (and which are marked with a daggerin
the table), we find only the peculiar species left, except in the case of L
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wndut. which oceurs in Greenland, but is very rare there, and really
is characteristic of the fauna farther south.

The Llstarte fauna of the American hemisphere thus consists of 27
species. 1 heing Antarctic, 16 Aretie. 13 East and 10 West Ameriean.
Doubtless - more thorough exploration of the arctic and abyssal seas
in both oceans might add a few more species and somewhat change
the above figures.

In the geographical lists which follow the names have appended to
thew the date of deseription.  The more detailed references, if desired,
may be had from the bibliography in the Journal of Conchology for
ISS1. given by Mr. Edgar A. Smith, pages 201-204.

The plates eontain figures of the newly deseribed or mnfigured forms,

LIST OF THE SPECIES OF THI BASTERN COAST.
ASTARTE CASTANEA Say, 1822.

Coast of Nova Scotin and southward to the vieinity of Cape Hat-
teras, North Cavolina, in 5 to 65 fathoms,

A variety. picea Gould, 1841, has blackish tarry periostracum, It
hax been collected at Chelsea Beach, Massachusetts, and Sandy Hool,
New Jersey. The typical form ix smooth, equilateral, polished. of a
rich reddish chestnut hrown, and with sharply crenate margins.

Totten described a varviety. pwocera, from Provincetown ITarhor,
Massachusetts, in 1835, It is characterized hy a dull yellow brown
periostracum and obliquely produced high heaks. It would seem that
the peculiar environment is connected with these characters, as the
locality is »o isolated ax to be almost like an oceanic island, and on the
Pacific coast on such islands exelusively a variety of . vollandi is
fonnd differing from the type in the same wiy.

ASTARTE UNDATA Gould, 1841.

Greenland and adjacent arctic waters, and south to Massachusetts
Bay. and in deep cold water to the vieinity of Chesapeake Bay.  The
range in depth ix from 5 to 104 fathoms.

Dull chestnut brown, subtrigonal as a rule, but variable in outline,
with 10 to 25 concentric ripples, sometimes obsolete near the ventral
margin. - When the ripples arve few, prominent, and distant, we have
the variety lutisulea Hanley, 1843, of which perhaps oL, morton: Sow-
erby, 1874, is a mutation. Thix species was mistakenly identified
with the Furopean .1. sulcate Da Costa by early American writers
and hy Jeffreys. A pale variety was named 1. /utew by Perkins in
1569,

ASTARTE SUBZQUILATERA Sowerby, 1854.
Davis Strait and southward, usually in rather deep water, along the

castern coust of the United Statex to the vicinity of Cape Florida, in
22 to 410 fathoms,
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This speeies was named by Stimpson in manuseript 1 Zeas, and this
nante, though never described, has found its way into the literature,
Through Dr. Jeftreys it has also heen confounded with _1. epemate
Gray and A. erebricostate Forbes, neither of which is closely related
to it. The shell is ovate, compressed, pale or vellowish hrown. the
deep-water specimens sometimes nearly white, and it is sculptured
with numerons even, low, concentric ripples. which are ohsolete in
the adult behind. Specimens reach w length of 39, with a height of
31 and a diameter of 10 mn. -

ASTARTE (SUBZQUILATERA var?) WHITEAVESII Dall, 1goj.

Gulf of St. Lawrence and south to Long Island Sound. in 67 to 423
fathoms.

This, which is the ercdricostata of Dawson,” has also heen ealted
erenate and lens, while T find it labeled by Jeffreys = sulcata vaviety
nana,” though it has no elose resemblance to suleata Da Costa. 1t
resembles the yvoung of subaquilatera, but is morve convex; has the con-
centric sculpture continued to the margin hehind, and ix. on the whole.
rather darker in color. It was dredged abundantly hy Whiteaves at
Gaspé. in 200 fathoms.

ASTARTE POLARIS Dall, 1903.

Polar Sea, dredged off Hare Island, Davis Strait. in 90 fathoms, and
is also found near Bering Strait.

Plump, subtrigonal, with olive-brown periostracum, thin shell. deeply
excavated lunule, and delicate hinge. The sulcation of the margin
appears only with coniplete maturity.  The concentric seulpture ix fine,
close, and low, sometimes degenerating into mere striation.  Exter-
nally the shell recalls Corbiculu.

ASTARTE CRENATA Gray, 1824.

Shannon fiord, East Greenland (as erebricostata Moehius): Prince
Regent Inlet, Melville Island and adjacent waters (Parry): and =outh
to the Gulf of St. Lawrence, in 16 to 200 fathoms.

Some of the specimens collected by the Parry expedition. from
which Gray desceribed the species, are fortunately in the Jetlreys col-
lection and enable me to fix this species, which hax also heen named
. obloiga by Sowerby in 185+ It appears to be rare. and is a thin,
inflated, elongate-oval shell, delicately, closely. concentrically striated
or grooved, with the sculpture often obsolete helow and stronger near
the heaks. 1t is a smaller, thinner, and much more inflated =hell than
subaequilatera, and of a pale straw color or light hrown color somewhat
polished when in fine condition. :

« Can. Nat., 1872,
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ASTARTE SMITHII Dall, 1886.

Gull of Mexico, Cuba, Martinique, Barbados, and Campeche Bank,
in 54 to 450 fathoms, bottom temperature 53 to 65 Fahr.

Shorter, more inflated, paler. and with ribs of a different shape
from those of subeequilatera or whiteavesii of about the same size, It
ix sharply crenate, while the voung of the other species referred to,
at an equivalent growth, are usually without erenations.  The species
was naied in the Blake report.

ASTARTE GLOBULA Dall, 1886.

Off Fernandina, Florida, in deep water, south to the coast of Cuba,
aud in the Gulf of Mexico, in 204 to 539 fathoms.  One valve, perhaps
drifted. in 1,568 fathoms.

Of the same general type as .| swi/thii, hut pertectly smooth and
attaining a larger size.  The margin ix sharply crenate and the color
grayish white. It was at first supposed to he a smooth variety of
sucdthi/, but more material indicates that it is distinet.

ASTARTE NANA (Jeffreys MS.) Dall, 1886.

Cape Hatteras, North Carolina, and south to the Florida reefs and
Sombrero Island, West Indies, in 6 to 227 fathoms; temperature, 51°
Fahr.

Thix shell is somewhat larger and flatter than . sut/ii; with more
erect and prominent beaks. and the ribs cover the whole shell: it is
crenate only when perfeetly matare: the color varies from light yel-
low brown to rose pink. A still more convex and triangular form
oceurs among the specimens dredged in the Gulf of Mexico, and among
the Florida reefs in 25 to 60 fathoms, which was labeled by Jeffreys
ariety Zrigona.

ASTARTE LIOGONA Dall, 1g03.

Near the delta of the Mississippi River, in the Gulf of Mexico, at
113 fathoms, muddy hottom.
A single specimen of a small olivaceous species was dredged as above.
It differs from all those hitherto known on the coast, by having the
beaks and main part of the disk smooth, while near the margin are a
few distinet narrow concentric ribs.  The inner mavgin ix sharply
crenate.
Section TRIDONTA Schumacher.
ASTARTE ARCTICA Gray, 1824.

Vadso, Norway: the Arctic Atlantic, Davis Strait, and Greenland,
in 15 to 60 fathoms.  Also near Bering Strait.

This convex and <mooth form iswell distinguished from the _1. bose-
alis,and ix wholly destitute of concentrie ribbing. It is a circumpolar
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species and ot a d‘ul\ ])l l(l\l\h lnm\ neolor. Tt hus ver v eenerally united
with dorealis, doubtless for wiunt of a sutlicient series for colmparisor.

It is the corrugata and depresseof Brown, 18527 : according to Sowe Thy,

the cyprinoides of Duval, 18412 the wslandica of Deshy aves (MS), [867:

the luctea and subtrigona of Sowerby. [STL Tt is comew hat \:11'i;1hl(:
in outline, but the other characters are fuirly constunt.

ASTARTE BOREALIS Schumacher, 1817

Benuett Island, Polar Sea: North Europe and the Baltic. \retic
Atlantie, Iceland. and Greenland. and sonth to Massaehusetis Bay. in
15.to 100 fathoms.  Also Bering Sea and Strait. ote,

Shell compressed, with the beaks concentrically ribhed: the rest of
the disk more or less smooth.  This is the semsulcato of Leach. Is19:
the weneriformis Wood, 1828: the locter of Broderip and Sowe rhy.
1829. According to authors it is the withams of J. Smith. 1539 and
producta Sowerby, 1874, is synonymous.  The young have been named
vichardsonil by Reeve, in 1855; placenta (Movely and rhomdoidalis
Leche, Vega Exp.. Lamellibranchiata, 1883,

ASTARTE ELLIPTICA Brown, 1827.

North Isurope, Arctic seas near Greenland, and south to Massu-
chusetts Bay, in S to 90 fathoms.

An elegantly ovate subcompressed shell, with rather low heaks, the
upper half of the disk concentrically rippled, the lower part smooth or
feebly striated. The color varies from warm yellow hrown through
chestnut to blackish, It is the oeete of Brown, 1827, the gurensis of
J. Smith, 15839, and the (bermedio of Sowerby. 1854, It has <ome-
times been referrved to Tewus compressa Linnaeus, but this i< a mere
hypothesis, incapable of verification. and should he rejected.

ASTARTE QUADRANS Gould, 1841.

Gulf of St. Lawrence to Long Island Sound in ¢ to 40 fathoms.

A small, smooth, compressed. quadrate species, which has not heen
characteristically figured. The inner surface of the shell is usually
white, but sometimes dark colored. .\ specimen of this sort was
nned L. portlandica by Dr. Mighels in 1843, [ find it labeled =1
castancd variety qoana ™ by Jeflreys. It is not a common species.

ASTARTE ACUTICOSTATA Jeffreys and Friele, 1877.

Aretic Atlantic, in deep water, Jan Mayen and Novain Zemlia. in
200 to 649 fathoms.

A small quadrate species, with fine, regular, well-marked. concen
tric ribbing all over the shell.
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ASTARTE GLOBOSA Moller, 1842.

Iast and West Greenland, and adjacent Aretic waters, in 10 to 150
fathoms.

small. Dlunt, ventrvicose, yellow brown, the anterior end longer,
rounded, the posterior end subtruncate, the surface closely, finely, con-
centrically snleate all over. The species was identified as compressa
by Mochius, 1874 and Jeffveys called it compressa variety striata. 1t
is one of three or four related forms fairly vecognizable which have
been wsually = Jumped ™ under one name.  Nothing which can he
properly identified with the British L. compress s known trom
American waters.

ASTARTE FABULA Receve, 1855.

IFranz Josef Land to Greenland and adjacent Avetic waters in 12 to
90 fathoms.  Also in the Polar Sea. near Bering Strait.

A thin clongate-ovate. intlated species, with the posterior end
slightly longer, the umbonal region peculiarly, squarely, concentrically
suleate, and the basal portion striated.  The color is usually dark
brown. It was described by Sowerby in IS8T, as .. seailirata, and
has frequently been identified as of. bonksii, but 3t is not . banksii
of L.each. ‘

ASTARTE PULCHELLA ]Jonas, 1845.

Flogarth Sound, Cumberland Inlet, and adjacent Aretic waters, also
Novaia Zemlia, in 5 to 10 fathoms.

Ovate, thin, polished; evenly, eoncentrically., elegantly suleate, with
narrow lanecolate lunule: the eolor light hrown, and the heaks nearly
central, It is the 1. warkaim: Hancock, 1846.

ASTARTE BANKSII Leach, 1819g.

Baflin’s Bay and adjacent waters to lat. SO N., also Spitshergen,
in 12 to 60 fathoms.

Mr. E. A, Smith has shown that the numerals of the figures of
streata and banksiiy Leach, in Beechey's Zoology of the Voyage of
the Blosson. are exchanged and the tignre formerly referred to str/iata
represents baydsid and wice versa. This contusion runs through much
of the literature.  Specimens of L. dan/si/, which is a nearly smooth
speeies of a reddish brown or olivaceous tint, were labeled compressa
variety «riatu by Jeffreys.

ASTARTE STRIATA Leach, 1819.

Baflin's Bay, Davis Strait, and adjacent waters, and south to the

Grand Banks, the Gulf of St. Lawrence. and Massachusetts Bay. in

10 to 85 fathoms.
Subtrigonal. with somewhat coarsely suleate umbonal region, the
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ventral margin in the adult merely striated. Tt is the banksi/ of many
authors and is figured under that name in Binney's Gould, 1870, and
regarded as a variety of L. compressa by Jeflreys,

ASTARTE (LAURENTIANA Luyell, 1845, var.?) SOROR Dall.

Type in the Leda clays and other Pleistocene heds of castern
N Vew K . < variety g 2
Canada and New England: variety soror, from 82 north latitide
through the Arctic waters southward to the Gulf of St Ta
5 to 90 fathoms.

B A0 ‘ e . o G ATy o

The recent shell is more trigonal, larger, and the concentric sculp-
ture coarser than that of the typical Pleistocene tossil. I adopt the
above varietal name for the recent form until more is known. hut 1
suspecet the species are distinet.,

wrence in

LIST OF THE SPECIES OF THE WESTERN (OANT.
ASTARTE POLARIS Dall, 1903.

Kyska Harbor, Aleutians: Constantine Harbor. Amchitka: and
near the Shumagin Islands, in 10 to 55 fathoms<. mud or sand. hottom
temperature 1% to 45 F.  Also in Baffin’s Buy. on the Greenland
coaxt.

This is the only tvpical .lstwste so far identified on the northwest
couast.

ASTARTE LONGIROSTRA D’Orbigny, 1847.

Falkland Islands, ID’'Orbigny: Straits of Magellan. in 20 to 61 fath-
oms, bottom temperature 48° F.

The 1. magellunica Smith, 1831, judging from the xpecimens dredged
by the U. S. Fish Commission steamer _/batross, varies so that the
distinctions relied on to separate it from .. loug/rostra disappear in a
good series.  The name magellanica might, however, be retained in a
arietal sense for the speeimens with more pronounced sculpture and
less protracted beaks. Thix ix the only species recorded from the
southern hemisphere.

Section TRIDONTA Schumacher.
ASTARTE ROLLANDI Bernardi, 1858.

Avateha Bay, Kamchatka, and castward throngh the Alentian and
Pribilof Islands, and along the Alaskan coast to Prince William Sound.
in 8 to 27 fathoms.

Suborbicular, nearly smooth. large and heavy. with dark chestnut-
brown periostracam. which in the adults ix dehiscent on drying. This
specie. takes the place in the western fauna occupied by L costanca
on the eastern coast, and, like it. hasa pale oblique varviety (/o Dall.
1903), which is found on oceanic islets, Chika. the semidis, and Mid-
dleton, in 12 to 25 fathoms, sand.
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ASTARTE ARCTICA Gray, 1824.

Bering Strait. Bering Sea, and the Alentian Islands from Attu to
Unalea Pass cast of Unalaska in 15 to 60 fathoms: also in the eastern
aretic waters.

See the eastern list for synonymy and further data.

ASTARTE BOREALIS Schumacher, 1817.

Polar Sea, near Bennett Island: Jewnnette expedition.  Mactarlane
Jav, near the mouth of the Maekenzie; Bering Strait and southward
on the American side to Port Etches, Prince Willilam Sound, and on
the Asiatic side to Yokohama.

For synonymy, ete., consult the castern list. The variety shom-
hoidalis Leche, 1883, as fignred, is based on an hmmature specimen,
while the variety placenta Morch is simply the voung shell of the
nornmal type. A somewhat elongated specimen fienred under the
name of 1. scot/ca by Middendorff, Plate XV, figs. 10-12, 1849, may
he the young of this species or an unusually strongly ribbed l7/ptica.
He gives localities from Lapland to the Okhotsk Sea.  The latter
were probably borealis: the former might have heen ¢/liptica. His
figures on Plate XVII of the same name are probably _l. sulcata.
Figs. 6 to T on the same plate under the name of corrugata Brown are
probably L1 borealis; figs. 4, 5, 8. 9, and 10, perhaps, are dilapidated
Ao rodlanddi. In the hlbln.sclm Reise, Plate XX figs. 1 to -, 1851,
whieh are named . scotica, represent A. borealis, and it is evident
he regarded the two as synonymous. L. compressa, on the other hand,
he does not record from eastward of the Tainiyr River.  The Mactar-
lane Bay specimens are exeeptionally smooth. compressed, and thin.

ASTARTE ALASKENSIS Dall, 1g903.

Southern part of Bering Sea, the vieinity of the Shumagin Islands,
and castward along the A lasl\qn coast and south to Puget Sound in 10
to 70 fathoms.  Also in the glacial drift of Sucia Island. Straits of
Georgia.

Much resembling 1. /liptica of the eastern coast, but shorvter,
heavier, and more tnnmml The periostracum ix black or dark brown
and dehiseent when dry. It has usually been identified as wndata but
is never crenulated.

ASTARTE COMPACTA Carpenter, 1865.

Puget Sound, Kennerley, and Johnson.

Small, stout, trigonal, like oA. esyn/malts, but with regularly areuate,
uniform concentric ribbing. It was described as a variety of . com-
pressa Montagu, which does not oceur on the coast. It appears to he

rare, and [ lmx ¢ scen only one specimen beside the type.  The former
ix figured, Plate LXTIL, fig. s
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ASTARTE FABULA Reeve, 1855.

Polar Sea. near Point Belcher, and south to the north end of Nunivak
[sland in 15 to 23 fathoms.  Also in the eastern hemisphere at Frung
Josef Land, the coast of Greenland, ce.

Leche’s figures of **.l. warhami™ in his veport on the Veau Fnnelli-
branchs indicate that he probably included this species ‘lllll(l('l' thaut
name, . sewidirate Sowerby, 1874 s sy nonvimons,
see castern list. . .

For other data

ASTARTE BENNETTII Dali, 1903.

Polar Sea at Bennett I[sland, Jeannette expedition: also in 1
Sea, 5 miles west of Nunivak Island, in 24 fathoms, Dall.

Small, solid, rather uniformly coneentrically striate: polished. oliva-
ceous, with high heaks. Teche's figures [1 and (2, Plate 32, may have
heen taken from a specimen of this species, with the posterior end
rather blunter than usual, and not full grown. In the Bering Sea
specimen the striation is stronger near the heaks.

dering

ASTARTE VERNICOSA Dall, 1903.

Aretic Sen and northern part of Berving Sea. from lev Cape to
Hagemeister Island, in 7 to 28 fathoms, and southern part of Bering
Seu, through the Aleutians from Attu to Atka, in S to 14 fathoms.

Resembling 1. fubila, but more coarsely and uniformly sulcate and
brilliantly polished, with an olivaccous yellow-brown periostracum.
narrower, longer. and less impressed lunule.

Leche’s figures 7 to 8. Plate 32, apparently represent this species.

Nection RICTOCYMA Dall.
ASTARTE ESQUIMALTI Baird, 1863.

Alentian Istands from Unalaska castward along the coast of Alaska
and south to Puget Sound in 6 to S0 fathoms.

Recognizable by its irregular sculpture, and reaching a height of
21, with a length of 23 and a diameter of 11w, 220 smirabilis Dall,
1872, was based on a young specimen of this speeies.

DESCRIPTIONS OF THE FORMS NEWLY NAMED.
ASTARTE POLARIS, new species.
P’late LXI1I, fig. &.

Shell rounded-trigonal, moderately thick, bluish white, covered with
aslightly polished light-hrown periostracum: valvesmoderately convex,
with the umbones high, somewhat prosogyrate, over w well-impressed
lanceolate lunule, which is unequally divided, the right valve bearing
the larger share: escutcheon narrower and longer than the Tunule,
impressed, smooth; sculpture of forty or more small, narrow. recular.
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concentrie riblets eparated by about equal interspaces; in the adulg
the posterior slope and ventral third of the disk have the riblets
1eplaced by somewhat uneven concentric striation: interior smooth,
the inner margins finely evenly crenate; hinge rather solid, the middle
cardinal in each valve grooved or bifid. Height, 25; length, 28;
diuneter, 15 mmn.

The type specimen. No. 1068549, is from 51 fathoms, sund, near the
Shumagin Islands, Alaska.  The nearest form to this is L1, swlcata var.
podticostate Jeflreys, which in form and outline approaches it very
closely, but differs by sparser ribbing, which is also more regular and
extends over the whole shell.

ASTARTE ALASKENSIS, new species.
Plate LXTIII, fig. 2.

Shell ovate, subcompressed, white, with a dark, strong, caducous
periostracum, which, like that of . /liptica, hecomes black in the
dead or senile shells; valves quite inequilateral, heaks at the anterior
third. elevated. slightly compressed, prosdgyrate: lunule execavated,
sublanceolate, the escuteheon longer and wider: sculpture of about a
dozen concentric riblets with wider interspaces, more feeble near the
ventral and posterior margins; inner margins entirve, smooth: hinge
solid. the teeth narrow and entire.  Height, 26: length, 81.5; diameter,
14 mm.

Type specimens from northwest of Unimalk Island, in the southern
part of Bering Sea. at a depth of 70 fauthoms; hottom temperature
39- I, ULS.N.M., No. 109274,

ASTARTE BENNETTII, new species.
Plate LXIIIL, fig. 6.

? Astarte warhami Lecne, Vega exped., ITL 1883, p. 442) pl. xxxa, figs. 11 and
12 (only).

Shell small, thin, subcuneate, subecompressed, with a polished oliva-
ceons periostracum: posterior end shorter, bluntly rounded; anterior
cud longer. more sloping and divect dorsally, rounded; base nearly
straight in the young: surfzce finely concentrically striate, or nearly
smooth, the striwe more apparent on the beaks: lunule narrow, lancco-
late, impressed, escutcheon similar, a little longer than the lunule;
heals high, slightly prosogyrate: hinge delicate, the large cardinals
slightly grooved above, the laterals apparent; pallial line rather near
the margin. which is not erenulate.  Height 10.5, length 11.5. diame-
ter 5.0 mne: Bering Sea speeimen height 14,5, length 15,0, diameter
7.0 mm.

L the tervible retreat from the Jeannette over the aretie floes Mr.
Newcombe, the naturalist of the expedition, retained a small packet
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containing a few specimens of natural history from the most nm'ilﬁ-rn
land rcached, Bennett Island. Among these were a fracment of
Astarte borealis and a single perfect specimen of the ln'v\vllt:[)t-('itw a
U.5.N.M., No. 83221. A single other specimen was obtained l)\'1|11~
within the limits of the arctic fauna in the northern part of Berine
Sea, in 24 fathoms. Leche's figure is slightly more oblique and con-
vex, but very probably represents the same species.

ASTARTE (LAURENTIANA var.?) SOROR, new species.
Plate LX1I, fig. 11.

Shell of moderate size, subequilateral. rounded-trigonal or cytheroei-
form, the beaks moderately clevated, full and prosogyvrate: the ante-
rior end slightly shorter, the lunule rather small, lanceolate and
impressed, the escutcheon similar but lonwer; surface covered with
fine, rather harsh concentric sulei with subequal interspaces. very
uniform over the snrface; periostracum dull. of a dark hrown mlm-'.
sometimes paler or olivaceous in the young: hinge deliente. laterals
distinet, large cardinals suleate or striated above: inner nureins
entive. Height 18.0, length 21.5. diameter 10.0 nun.

This species differs from 1. fudula by the sculpture of its minhones
and the suleation of the whole disk externally: it has the sume kind
of sculpture as L. lawrentiuna hut coarser and more harsh to the
touch; the form in general is more trigonal or rounded than in
L. lavrentiana, but this is variable and some specimens agree well in
shape. . poluris is distinguished by deeper excavation of the Tunule.
smoother and more open sculpture. and the crenation of the inner
margins.

This is the species of which young individnals have heen taken for
recent specimens of . lwwpentiona, but which Lam inclined to regard
as distinet. especially since no fossil Zuwrentiana approach it in size.
Jeffreys included it, with a number of other things which appear to
me distinet, under the name of A, compressa vav. striata. The type
loeality is Godhavn Harbor. Disco Island, Greenland.  U.S.N.M..
No. 109278,

The typical .A. lernrentianae was deseribed by Lyell in his Traveis
in North America in 1845. In the Ameriean edition, published the
same year, it can he found figured. page 125, figs. [da=Lbe. and
dexeribed on page 126 of the seeond volume. a reference which 1 had
some difticulty in finding and which was kindly supplied by Dr.
Whiteaves. It is found in the Pleistocene clays of the St. Lawrence

Valley.

sl eger cases of Bela sp., Chrysodonis sp.,

1

@The other mollnsean specimens include
and Natica sp., and fragments of Lioeyn fluctiuosad rould, Modiolurue pigra Gray, an

Yoo

Yoldic abyssicole Torell; U.S.N. M., Nox. 8322085227,
Proe. N. AL vol. xxvi— 02——465
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ASTARTE SUBAZAQUILATERA var. WHITEAVESII Dall.
Plate 1LXTI, figs. 7, 12.

Shell rounded guadrate, phimp, inequilateral, the anterior end
shorter; concentrically senlptured with 20 to 25 sharply defined rounded
ribs with wider channeled interspaces, the ribs continuons over the whole
shell; periostracum thin and papery, of a pale yeHowish brown; lunule
and escutcheon smootli, lanceolate, moderately impressed: inner mar-
eins, when adult and at resting stages, erenate, hinge strong, the cardi-
nals entive.  Height 12, length 145, diameter 6.5 mm,

Type loeddity, Gaspé, Whiteaves, in 200 fathoms. U.S.N.M., No.
D5T48.

The continuous ribs hehind, more convex valves, and smaller size
distingnish this variety from the typical subwguilatera of Sowerby or
the /ens of Stimpson.

ASTARTE LIOGONA, new species.
Plate LXII, fig. 9.

Shell small, compressed, rounded trigonal, beaks erect, somewhat
eroded in the type, mmbonal region (ontside of the evoded tract) siooth
or marked only with incremental lines; but near the hase there are
indications of five narrow rounded concentrie ribs, with wider inter-
spaces; periostracum olivaceous, rather dark: lunule lanceolate, moder-
ately impressed. smoothy escutcheon narrvower and longer: ligament
short; hinge moderately strong, the teeth entire, inner margins strongly
crenulate.  Height 7.0, length 7.5, diameter .0 mm.

Dredged in 118 fathoms, near the delta of the Mississippi, on a
muddy bottom. U.S.N.M., No. 64434.

If this specimen is characteristic it differs from any other known to
nie in having the nmbonal region smooth, while the peripheral portion
exhibits raised ribbing.

ASTARTE VERNICOSA, new species.
Plate LXIII, fig. 1.

Astavte warhami (1lancock) Lecite, Vega exped., TT1, 1883, pl. xxx11, figs. 7-8
(only) 1883.

Shell small, subcompressed, subtrigonal, subequilateral, covered
with a brilliantly polished olivaceons brown periostracum; beaks
rather high. slightly prosogyrate, the lunule narrow, lanceolate,
impressed, the escutcheon similae but longer; base arcuate, anterior
end rounded, posterior end slightly more produced; hinge delicate,
mmer margins smooth, hinge teeth mueh as in .. bennettii.  Length
17.0, height 15.0, diameter 6.7 mm.
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Tvne loealityvy off Tev arn | 5 = r A
) ])1?1 hzc.\l]t_\ Joff Iey Capein 15 fathomssand, W, 1L Dall. T SSINUML.
No. 109276.

Our specimens are somewhat more trigonal and attenuwted he

hind
than in Leche’s figures. The sculpture ix of (uite even and regular snl-

eations which usnally are somewhat less pronounced on the ventral third
of the disk, but never present the st riking contrast hetween the <uleate
and unsuleate portions which may he usually noted in (. Subulu. Tu
many cases, however, the sculpture is continned to the hase without
obsolescence, almost as evenly ax in ancock's wardan . but the shape
of the valves is different and the present species is mueh less inflaged.
Leche’s figures 9 and 10 appear to represent . Jubula, of which
oceasional speetmens are sulcate elear to the hase. but which can wsually
be recognized by the squarish and slightly wavy appearance of (he
concentrie umbonal seulpture.

ASTARTE (RICTOCYMA) ESQUIMALTI Baird.
Plate LXIII, figs. 11, 12,

This speeies having been figured only imperfectly, better figures are
now supplied from an adult specimen (U.S.N. M. No. 106362). dredeed
near the Shumagin islands in 58 fathoms.

VENERICARDIA CRASSIDENS Broderip and Sowerby.
Plate LXI1I, fig. 9.
cstarte crussidens BropuErie and Sowsksy, Zool. Jour, TV, 1829, . 565,

Iey Cape, Belcher, in Bland's collection (Broderip and Sowerhy.)

This speeies is deseribed as **obsoletely radially suleate.”™ much
eroded at the umbones, with a large striated cardinal in cither valve
and with the margins coarsely crenulate, the erenulations having
“almost the appearance of low embrasures.”™ It ix represented s
reaching a length of 40, a height of 41, and a diameter of about 21
nmint., with a tinge of dull reddish purple in the center of the valves
inside and the umbones nearty terminal and anteriorly directed.

Now, these characteristics are not those of an _Istarte. NI our
Aretiec Astartes are white withing none is radiately suleate: none has
embrasure-like erenations.  Morcover, the vieinity of Tey Cape has
been pretty well dredged at various times, and Ls7e/70 i< gregarions
genus.  If a species with such striking characteristies appeared there
somebody wouid have heen almost certain tg recoverit. But no spee-
imen is known, nor what became of that one which served as the type
from ** Mr. Bland's™ collection.

There is a shell which has been more than once obtainedat Tey Cape
which fulfills the requirements, and that is the species of Ve neréenrdiu
identified by Gray with *.(returus muedsx™ (FHumphrey Mx) in IS,
The radial .:'11]('nti1)n. except on the wmbones (which our anthors state



=

a50 PROCEEDINGS OF THFE NATIONAL MUSEUM. - ¥OL. XXVL

were mueh eroded), is often obsolete, its beaks nearly anterior, its
hinge broad. its margin with embrasure-like flutings, and it frequently
has the disk tinged inside with a flush of livid purple-brown. T have
in my Synopsis of the Cupditacea called this Venericardio rudis, but 1
am now :lmost convineed that it is the present shell and should take
the naume of 17 crassidens. 1t has the very markedly broad hinge and
large, more or less sulcate cardinals called for hy the description, and
one of the specimens in the National Museum comes within 2 millime-
ters of the required dimensions. Mr. Smith has referred this to
Astarte castanea. but oA, castunea does not oecur in that region, and
has quite small though very distinct erenations, which have not the
square form recalling embrasures like those of Pewcricardia. Nor
does .. custanca, as far as known, reach a size comparable with that
nientioned for . crassidens.  All the other Astartes known from the
region where Iey Cape is situated which are large enough to fill the
requirements of the diagnosis of Broderip and Sowerby have very
white shells and pertectly smooth margins.  There is only one crenate
speeies there, and it is quite small in comparison and has quite minute
crenulations.

The Kuropean species which do not appear in the Western Henis-
phere ave clstarte sulcata Da Costa, A, inerassata Broeehi (frequently
called .. fusca Poli), A. ercbricostatu Forbes, :l. conipressa Montagu,
Ao pusitla Forbes, A. purva Searles Wood. A, (Gonilia) calligone Dall
(. bipaertita Philippi non Sowerby), . (Digitaria) digitaria Linneus,
(Foodallia trivnguluris Montagu., and (7. wacandrews Smith.  clsturte
triquctra Conrad is a Nurasturte and belongs in the Veneridee: .. flu-
bella Conrad, is a encricardia, and 2. fuctuata Carpenter, is the
nepionic young of Crassatellites sp.

Since the figures of the new species do not wholly fill the plates, the
figures of some recently deseribed but yet unficured species are
ineluded with those of the Astartidw, with references to the place of
publication.

EXPLANATION OF PLATES.
Prare LXI1

Fig. 1. Crania patugonica Dall, upper valve, diameter 8.5 mm.; Proc. U. 8. Nat.
Museum, XXV, 1902, p. 562; Straits of Magellan, U. 8. N. M., No. 96915,
Crassatellites hrasiliensis Dall, from off Rio de Janeiro in 59 fathoms; lon. 57
mm.; U. S0 N DL, No. 96104; The Nautilas, XV, p. 101, 1903,
3. Crania patagonica Dall, inner face of upper valve showing muscular
impressions,
Ao Crenella megas Dall, height 25 mm.; Proe. U, 8. Nat. Mus., XXTV, 1902, p.
5595 Panmuna Bay, in 33 fathoms; U. 8. N. M., No. 96256,
5. Lehinochama eddifornica Dall, new species, from off Cerros Island, Lower Cal-
ifornia, in 25 Tathoms; length exclusive of the spines, 40 mm.; U, 8, N. )L,
No. 96452, The coloration is yellowish white.

| 8
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. dstarte subrequilatera Sowerhy, var. whitearesii Dall, mmbonal view:
W

. <starte vernicosa Dall, length 17.5 mnn; Tey Cape, Polar Sea; [T N.)M.
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Venevicardin armilla Dall, Tength, S mim.; frons the Guli of .\vaim;; o3, 2N 1
No. 955745 Proe. Acad. Nat. Sei. of Philadelphia for 1902, D. 7135,

r, feree ‘ length,

15 mm.; Gaspé, Gulf of St. Lawrence in 200 fathoms: U, 8. N. M., No.

05748; p. M8,

. Limopsis panamensis Dall, length, 6 mm.; Gulf of Panama in 1,030 fathoms;

U.S. N. M., No. 104028; Proe. U X, Nat. Mus., XXV, 1902, p. B,

. Astarete liogone Dall; length 7.75 mm.; tinlf of Mexico; U0 N0 N, M., No.

64439: . M8,

Venericardiccinoniliata Dall) length, 6.5 mm.; off Riode Janeiro in 54 futhoms;
U. 8. N. M., No. 96132; Proc. Acad. Nut. Sci. of Philadelphia, for 1902;
p- 713.

Astarte soror Dall; length, 19 nun.; Greenland; U, S0 N, M., No. 10U278:
p- 47,

Astarte subaquilatera Sowerby, var. wlitearesii Dall; lateral view, length, 15
mm.; U. S, N. DML, No. 95748; p. 948.

Cetoconel scapla Dall, length, 13 mm.; Gulf of Panama in 100 fathoms;
UL 80 NL M., Noo 109026; Proe. U 8, Nat. Mns., XNIV, p. 561, 1902,

Prame LXIII.

’

No. 1092765 p. 948,

. dAstarte alaskensis Dall, length 29 mm.; Bering Sea; U.S.N.M., No. 107274;

P 946,

Tenericardic gouldii Dall, length 17 mm.; off San Diego in 823 fathonms;
U.S.N.ALL No. 109270; Proe. Acad. Nat. Nei. Philadelphia for 1902, p. 7i4.
Tenericardia incise Dall; length 9.5 mn; Unalaska; U.S.NML Noo 109267,

Proe. Acad. Nat. Sei. of Philadelphia for 1902, p. 714

. cstarte poluris Dall) length 28 mm.; Bering Sea; U.S.N.M., No. T06854;

p. 45,

. dstarte beunettii Dall, length 15 mm.; Bering Sea; U.S.N.M,, No. 109279;

p. 946,
Veunericardia alaskana Dall, length 36 mm.; Nunivak Island, Bering Sea
U.S.N.ML, No. 1092715 Proe. Acad. Nat. Sei. Philadelphia for 1902, p. 710;

. lstarte compacta Carpenter, length 13.5 mm.; Puget Sonnd; U.S.N.M. No,

129118; Proc. Acad. Nat. Sci. Philadelphia for 1865, p. 57.
Venericurdia crassidens Broderip and Sowerby (17 eudis Gray), length 31
mm.; Kyska Island, Aleutian chain; U.R.N.ML, No. 1092735 p. 949.
Venericardin ventricose Gould, interior of right valve; length 18.5 mm.;
California; Proc. Acad. Nat. Sei. Phila., for 1902, p. 709,

. starte ( Rictocyna) esquiandti Baird, length 15 mm., showing peculiar

seulpture; from off Alaska Peninsula; U.S.N.L, No. 106562 p- 449,

. Another valve of the same species; p. 949,

Nore.—In the synopsix of the Carditacea, in Proe. Acad. Nat. Sciences of Philadel-
phia for 1902, p. 700, the name Miodon Carpenter, 1564, was adopted fora .\'ll\).;:(‘nll.rl
of Veneri cardia. 1t appears that this name was used by Dumeril for a fish ]{(!1.»:‘:! it
was proposed by Carpenter for the mollusk, and I have therefore proposed for Car-

penter’s Miodon the new nane Miodontiscrs.

For the section of Ferebea, commonly

called _Leus, also a preoccupied name, I now suggest the designation of (ryueris.



